mPer2 antisense oligonucleotides inhibit mPER2 expression but not circadian rhythms of physiological activity in cultured suprachiasmatic nucleus neurons.
Various day-night rhythms, observed at molecular, cellular, and behavioral levels, are governed by an endogenous circadian clock, predominantly functioning in the hypothalamic suprachiasmatic nucleus (SCN). A class of clock genes, mammalian Period (mPer), is known to be rhythmically expressed in SCN neurons, but the correlation between mPER protein levels and autonomous rhythmic activity in SCN neurons is not well understood. Therefore, we blocked mPer translation using antisense phosphothioate oligonucleotides (ODNs) for mPer1 and mPer2 mRNAs and examined the effects on the circadian rhythm of cytosolic Ca2+ concentration and action potentials in SCN slice cultures. Treatment with mPer2 ODNs (20microM for 3 days) but not randomized control ODNs significantly reduced mPER2 immunoreactivity (-63%) in the SCN. Nevertheless, mPer1/2 ODNs treatment inhibited neither action potential firing rhythms nor cytosolic Ca2+ rhythms. These suggest that circadian rhythms in mPER protein levels are not necessarily coupled to autonomous rhythmic activity in SCN neurons.